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In previous research [1] [2] it was shown that it is possible to impregnate continuous fibre bundles with 
thermoplastic polymers such as polyamide 12. Depending on the used melt impregnation technique, 
impregnation degrees of over 95% were achieved. These composite strands would be an exquisite 
material for the production of stiff and strong objects using extrusion based additive manufacturing 
technologies. A pultrusion device and 3D printer adapted for the in-line impregnation and lay-up of 
these composite strands were developed. Also, a basic tool path algorithm was created to be able to 
handle minimum bending radii of the composite material.  
In order to streamline this Continuous Fibre Additive Manufacturing (CFAM) process, single layer 
deposition tests were performed using a glass fibre – polyamide 12 composite. Layer thickness, line 
width and all processing temperatures were modified in order to obtain an optimal intra-layer cohesion 
and smearing out of the fibre bundle. Morphology was tested by optical microscopy, intra-layer 
cohesion was quantified using 90° tensile and bending tests on a single-layer composite. The knowledge 
acquired from these single-layer tests will be used during additive manufacturing of multi-layer parts. 
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